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What Is A Software Product Line?
Software Product Lines:
“A set of software-intensive systems sharing a common, 
managed set of features that satisfy the specific needs of a
particular market segment or mission and that are developed 
from a common set of core assets in a prescribed way.”
[Clements 2002]
Acquisition:
“The process of obtaining products and services through 
contracting. Contracting includes purchasing, buying, 
commissioning, licensing, leasing, and procuring of designated 
supplies and services via a formal written agreement.”
[Bergey and Fisher 1999]
In an Acquisition Context? 
4Exploring Acquisition Strategies for 
Adopting a Software Product Line 
Approach
NPS Symposium 12 May 2010
© 2010 Carnegie Mellon University
The Key Concepts
Use of a core 
asset base in production of a related
set of products
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Three Essential Activities
All three activities are interrelated
and highly iterative.
There is no “first” activity.
• In some contexts, existing products 
are mined for core assets.
• In others, core assets may be 
developed or acquired for future use.
There is a strong feedback loop between the 
core assets and the products.
Strong management at multiple levels is needed throughout. 
Management oversees core asset and product development.
Management orchestrates all activities and processes needed to 
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Software Product Lines Value Proposition 
The systematic use of software product line practices results in
significant organizational benefits including 
• increased quality
– by as much as 10x 
• decreased cost
– by as much as 60%
• decreased labor needs
– by as much as 87%
• decreased time to market (to field, to launch...)
– by as much as 98%
• ability to move into new markets
– in months, not years
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Traditional contracting is most suited to efforts that
• are well understood and have no unprecedented aspects
• are based on prior experience and well understood cost 
history data 
• are based on predetermined quantity, schedule, and funding
• are well bounded – i.e., involve a fixed set of tasks and 
traditional deliverables in a well defined context
• have fixed and well understood requirements
• involve familiar practices and processes 
• are likely to involve minimal changes or redirection 
Product line acquisitions may present challenges to traditional 
contracting.  
Traditional Contracting vs. Product Line Acquisition
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none of these are
shows oppers.
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Specific Product Line Acquisition Challenges
Product lines focus on meeting the needs of multiple programs and 
target systems that transcend multiple platforms and developers.
These aspects may exacerbate product line acquisition because
• DoD’s acquisition policies and infrastructure are still largely 
predicated on acquiring ‘one-of-a-kind’ stovepiped systems.
• Planning a family of software products that rely on a common 
development effort is not a traditional DoD acquisition paradigm.
• No institutionalized means exist for funding the development 
and sustainment of a product line across multiple programs.
• Program offices are not appropriately incentivized to adopt a 
product line approach.
• Contractors are not suitably incentivized to participate in 
collaborative product line development and sustainment efforts. 
• Adopting a product line approach may force the government to 
assume system integration responsibility.
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Specific Product Line Acquisition Challenges
The “takeaway” is that
programmatic issues 
– not technical issues –
are the impediments
to widespread adoption
of product line practices         
in the DoD.      
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Reactive 
Desired product line initiative/activities/tasks are 
conducted opportunistically and performed in situ
under an existing contract.
Proactive 
Desired product line initiative/activities/tasks are 
preplanned and integrated up front in a request for 
proposal (RFP) for a system (or software) acquisition.
Two Fundamental Ways for a DoD Program to 
Initiate a Product Line Acquisition
14
Exploring Acquisition Strategies for 
Adopting a Software Product Line 
Approach
NPS Symposium 12 May 2010













1. Commission a supplier to develop a specific product 
(or products) using its own proprietary product line.
This strategy involves acquiring products directly from a supplier 
who has an existing product line and a demonstrated capability to 
build products in the domain of interest.
2. Commission a government organization to develop a 
product line production capability and build specific 
products.
This strategy involves acquiring a completely government-owned 
product line using the in-house capabilities of a designated 
government acquisition organization.
3. Commission a supplier to develop a product line 
production capability and build specific products.
This strategy involves acquiring a complete product line 
production capability and developing derivative products through
contracting with one or more suppliers.
Three Basic Acquisition Strategies for Acquiring 
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Overview: Software Product Line Acquisition
Three Major Contractual Tasks
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Establishing the Product Line Context
The government acquisition organization has the responsibility for 
establishing the product-related context for the product line.
• What are we buying? 
• What is the scope of the product line? 
• What are the funding and schedule constraints?
The government acquisition organization has the responsibility for 
establishing the organization-related context for the product line.
• What other organizations will be involved?
• What will be their roles and responsibilities?
• How do we plan, organize and operate the product line effort from an 
enterprise perspective?  For example,
– How will customer interface management be handled?
– How can external product developers be accommodated?
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Enterprise View of a Product Line Acquisition
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-- from the perspective of
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Summary
Carefully choosing an appropriate product line acquisition strategy is 
essential to ensure the selected approach is
• consistent with stakeholders’ expectations 
• a good fit with the acquirer’s resources and technical skills
Considering product line acquisition from an enterprise point of view is 
useful for
• identifying and understanding how stakeholder involvement is managed
• understanding stakeholder interactions and interdependencies and
defining specific roles and responsibilities
• stimulating discussion, analyzing different “acquisition threads”
(i.e., scenarios), and answering pertinent questions such as:
– How is the product line effort being organized and managed? 
– How do requirements flow from the customer to the core asset team? 
– How does an external developer use the core assets to develop a product?
– What is the information flow for sustaining products that are already fielded?
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Questions
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•This work was created in the performance of Federal Government Contract Number 
FA8721-05-C-0003 with Carnegie Mellon University for the operation of the Software 
Engineering Institute, a federally funded research and development center. The 
Government of the United States has a royalty-free government-purpose license to use, 
duplicate, or disclose the work, in whole or in part and in any manner, and to have or 
permit others to do so, for government purposes pursuant to the copyright license under 
the clause at 252.227-7013.
•This Presentation may be reproduced in its entirety, without modification, and freely 
distributed in written or electronic form without requesting formal permission. Permission 
is required for any other use. Requests for permission should be directed to the Software 
Engineering Institute at permission@sei.cmu.edu. 
•NO WARRANTY 
•THIS MATERIAL OF CARNEGIE MELLON UNIVERSITY AND ITS SOFTWARE 
ENGINEERING INSTITUTE IS FURNISHED ON AN “AS-IS" BASIS. CARNEGIE 
MELLON UNIVERSITY MAKES NO WARRANTIES OF ANY KIND, EITHER EXPRESSED 
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OF FITNESS FOR PURPOSE OR MERCHANTABILITY, EXCLUSIVITY, OR RESULTS 
OBTAINED FROM USE OF THE MATERIAL. CARNEGIE MELLON UNIVERSITY DOES 
NOT MAKE ANY WARRANTY OF ANY KIND WITH RESPECT TO FREEDOM FROM 
PATENT, TRADEMARK, OR COPYRIGHT INFRINGEMENT.
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Customer View of a Product Line Acquisition
Target platforms
under the jurisdiction






























Customer Interaction:  Simplest Case 
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